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The story of the phototube is that of a modern miracle. 
Its accomplishments have been so numerous, so amazing, 
that they seem almost exaggerated. Yet what has been 
accomplished thus far is but a start; the future holds 
promise of developments and uses even more remarkable. 
We are on the threshold of the Electronic Age, the devel- 
opment of which will produce devices and accomplish 
results beyond our imagination. Phototubes will play an 
increasingly important part in that development. 


—Selected 
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The troubleshooting procedures 
for a color television receiver are 
basically the same as those em- 
ployed for black-and-white TV 
receivers. However, because of 
the additional circuits in a color 
TV receiver, much valuable time 
is wasted if the technician is not 
capable of analyzing the symp- 
toms properly. 


As in a black-and-white receiv- 
er, a careful examination of the 
image—or a lack of one—goes a 
long way towards isolating the 
trouble to the proper stage. In 
order for a comprehensive anal- 
ysis to be made, the technician 
must be familiar with the funda- 
mentals of colorimetry, have a 
good understanding of the man- 
ner in which the circuits func- 
tion, and be familiar with the 
particular receiver under test. 
Also, the technician must be ca- 
pable of using the color-bar gen- 
erator and evaluating the wave- 
forms that are observed on the 
scope. 


In order to apply the test pro- 
cedures explained in this lesson 
it is assumed that the technician 
has available the necessary test 
equipment such as a color-bar 
generator, a white-dot generator, 
an oscilloscope capable of meas- 
uring the 3.58 me color signals 
and the usual collection of test 
equipment that is found in most 
TY service shops. 


Most troubles can be divided 
into two categories: (1) troubles 
affecting only the proper repro- 
duction of a color picture and (2) 
troubles affecting the operation 
of the monochrome picture as well 
as the color picture. 


OVERALL RASTER TINTING 


Probably the first thing to do 
when troubleshooting a color TV 
receiver is to tune in a black-and- 
white telecast and check the oper- 
ation of the receiver for a mono- 
chrome picture. If the mono- 
chrome picture is satisfactory but 
the color picture is not, the diffi- 
culty must be one that affects 
only the color circuits in the re- 
ceiver. Since we want to confine 
most of our explanations to trou- 
bles which allow color in a mono- 
chrome picture, faults which af- 
fect only color reproduction will 
be explained in the next lesson. 


If the monochrome picture is 
not satisfactory, the circuits 
through which the luminance sig- 
nal must pass, the circuits that 
directly affect the picture tube 
and the power supply circuits 
must be investigated. 


One of the most common faults 
that will be encountered is an 
overall tinting of a monochrome 
picture. For example, assume 
that the monochrome picture has 
an overall yellow color instead of 
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being black-and-white. Under 
these conditions, video signal is 
removed by turning the contrast 
control down or removing one of 
the video i-f amplifier tubes. If 
the raster that is observed is still 
a shade of yellow, then it can be 
assumed that the circuits which 
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of red and green light. We also 
know white light contains all 
three of the primary colors—red, 
green, and blue. Therefore, it can 
be assumed reasonably -that the 
yellow raster is a deficiency of 
blue light or an excessive amount 
of red and green light with the 






TO PIN 2 
(CATHODE } 
OF KINE 


















TO END OF 
DELAY LINE 


TO REO LEAD OF YOKE 





When making the convergence adjustments or checking the operation of the convergence 
circuits, one method of connecting the dot-bar generator to the RCA Model CT-155 
Color TY receiver is shown above. 


directly affect the picture tube 
are at fault. This line of thinking 
is based upon the fact that all of 
the direct voltages applied to the 
various elements of the picture 
tube must be correct before a 
“black-and-white” raster can be 
obtained. 


From the study of colorimetry, 
we know that yellow is a mixture 


Courtesy RCA Service Company, Inc. 


probabilities in favor of the for- 
mer assumption. 


A lack of light output from the 
blue phosphor could be caused by 
a reduction in the blue screen 
voltage, an increase of bias be- 
tween grid and cathode of the 
blue gun or a defect in the blue 
gun itself. Regardless of the type 
of receiver being serviced, the 
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blue screen control and the blue 
background control should be ad- 
justed to see if the difficulty can 
be corrected. 


If adjustment of the blue 
screen and blue background con- 
trols does not correct the trouble, 
a knowledge of the receiver cir- 
cuitry will be helpful to make a 
further diagnosis. For study pur- 
poses, Figure 1, which is the 
Adder section of the Westing- 
house Chassis No. V2284-15, 
shows the color video amplifiers 
and the circuits that directly af- 
fect the operating voltages of a 
picture tube. An examination of 
the diagram will reveal that it is 
possible for a section of the 6BC7 
to be defective and cause the ras- 
ter to have a yellow tint. This tube 
is a triple diode, used as the d-c 
restorer for all three color chan- 
nels, with direct voltages at its 
various elements as indicated on 
the diagram. That portion of the 
tube used as the “blue clamp” or 
blue d-e restorer should have 0-90 
volts at its cathode depending 
upon the setting of the master 
brightness control and the blue 
background control. 


This voltage is then applied 
through Rj,,;;, and the combina- 
tion of Lyo; and R435, to the grid 
of the blue gun (pin #18). If the 
blue clamp section of the tube 
were shorted internally from pin 
7 to the filament (pin #4 ground- 
ed), this would place the cathode 
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of the blue d-c restorer and the 
grid of the blue gun at ground 
potential. Since the cathode of the 
blue gun is about 120 volts posi- 
tive, the blue gun is cut off re- 
sulting ina yellow raster. Replace- 
ment of the defective 6BC7 will 
cure the difficulty in this case. 


From this example, it is evi- 
dent that replacement of the d-c 
restorer tube or tubes should be 
one of the first steps undertaken 
even if the technician is not com- 
pletely familiar with the receiver 
being serviced. If replacement of 
the tube and adjustment of the 
controls does not cure the difficul- 
ty, it will be necessary to make 
several voltage and resistance 
measurements to isolate the trou- 
ble. 


For a static check, the voltage 
at the blue screen should vary 
from about 120 volts to about 300 
volts as the blue screen control is 
turned from its fully counter- 
clockwise position to its fully 
clockwise position. If this voltage 
remains at about 120 volts re- 
gardless of the setting of the blue 
screen control, the probable fault 
here is an open screen control] at 
the point where it connects to 
Ryyo and R,,,. Another component 
that could cause the blue screen 
voltage to be low, or zero, is Cyo;. 
If the capacitor is leaky the blue 
screen voltage will reduce propor- 
tional to the amount of leakage, 
dropping to zero when the capac- 
itor is completely shorted. 
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It is also possible for the blue 
gun to stop conducting due to an 
open in the blue grid or cathode 
circuits. An open in resistor R,.; 
would break the blue grid return 
circuit, Whereas a defect in switch 
SW 4: could open the blue cathode 
circuit. These switches in the 
cathode circuits are for the pur- 
pose of simplifying the set-up 
procedure. Instead of reducing 
the screen voltage to cut off one 
of the guns, the switch is placed 
in the up position on the diagram 
and a positive 410 volts is applied 
to the cathode which biases the 
gun to cutoff. 


Not to be overlooked is the pos- 
sibility that the picture tube is 
defective and causes the trouble 
described. Therefore, it is a good 
policy to measure the element volt- 
ages directly at the socket of the 
picture tube with the socket on 
and off the base of the tube. If the 
voltages are normal with the 
socket removed from the base of 
the CRT, the chances are that the 
picture tube is defective. 


Another point of considerable 
interest is that the fault could be 
due to a portion of the picture 
tube filament being open. Even 
though there are only two fila- 
ment pin connections on the tube 
base, each gun has its own fila- 
ment. The connections from these 
three filaments tie to a common 
filament line which, in turn, con- 
nects to the #1 and #20 filament 
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pins. Accordingly, it is very like- 
ly that only one of the three fila- 
ments would open. This can be 
determined by very carefully ex- 
amining the neck of the picture 
tube, while the receiver is in 
operation, to see if all three fila- 
ments glow. 


Troubles in the circuits men- 
tioned above could also show up 
as an overall blue raster instead 
of an overall yellow raster. This 
condition could be caused either 
by increased conduction of the 
blue gun or decreased conduction 
of the red and green guns with 
the probabilities in favor of the 
former condition. 


Assuming that the screen and 
cathode voltages have been check- 
ed and found normal, the blue 
raster condition could be caused 
by a defect in?’ Gyo or’ Cayzs. If 
either one of these capacitors be- 
comes leaky or shorted, an in- 
crease in positive voltage occurs 
on the blue grid. 


Finally, it is possible for the 
blue screen control to be defec- 
tive and cause an increased con- 
duction of the blue gun. If the 
screen voltage reads high (about 
3800 volts), in this receiver, and 
does not change as the blue screen 
control is adjusted, the open would 
be at the low voltage end of the 
control. With one end of the con- 
trol connected to the positive 300 
volt point and the other end dis- 
connected, the movable arm of the 
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eontrol is at the same 300 volts 
positive regardless of its setting. 


Similar conditions can occur in 
regard to the action of the green 
gun and the red gun. If the ras- 
ter has an overall red tint or an 
overall cyan tint, the circuits af- 
fecting the conduction of the red 
gun should be checked. If the ras- 
ter has an overall green tint or an 
overall magenta tint, the circuits 
affecting the green gun should be 
checked. 





A portable tube tester, such as the one pic- 
tured here, can be of considerable assistance 
to the technician in locating defective tubes. 


Courtesy Sylvania Electric Products, Inc. 


It should be remembered that 
the voltages on the three screen 
grids, on the three control grids 
and on the three cathodes are not 
necessarily the same. Due to the 
difference in efficiencies of the 
phosphors, the red screen will 
usually have the highest voltage, 
the green screen the next highest 
voltage and the blue screen the 
lowest voltage. For the exact di- 


rect voltages at the various ele- 
ments, always refer to the manu- 
facturer’s specifications. 


In the circuit of Figure 1, ca- 
pacitive coupling is employed be- 
tween the color amplifier outputs 
and the grids of the picture tube 
with d-e restorers being used in 
each grid circuit. In the circuit 
of Figure 2, the chrominance sig- 
nal is direct coupled from the col- 
or-difference amplifiers to the 
grids of the picture tube while 
the luminance signal is applied to 
the cathodes of the picture tube. 
Therefore, any changes in the d-c 
plate voltages of the color-differ- 
ence amplifiers will cause corre- 
sponding changes in the grid 
voltages of the picture tube. 


For example, if exactly the 
same symptoms are displayed by 
this receiver, that is, the raster 
has an overall blue or yellow tint, 
the trouble could be caused by 
components other than those men- 
tioned when analyzing the circuit 
of Figure 1. If the raster has an 
overall blue tint, the fault could 
be due to failure of B-Y ampli- 
fier V.), to conduct. With no volt- 
age drop across Ry», the full B+ 
of 240 volts would be applied to 
the blue grid. Exactly the same 
conditions would exist if coil L;;, 
were to open. 


If the raster were to take on an 
overall yellow tint, due to a de- 
crease in the voltage on the blue 
grid, the trouble could be isolated 
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to a cathode-to-filament short in 
Vio,. This fault causes the tube to 
conduct more heavily with a re- 
sultant increase in voltage across 
Rigo and, in turn, a decrease in 
the Va 9, plate voltage and the 
voltage on the blue grid of the 
picture tube. A similar reduction 
in the blue grid voltage would 
occur if the resistance of Ry.» in- 
creased. 


After comparing the defects 
that could occur in Figure 1 and 
Figure 2, with the same results in 
the appearance of the raster, it 
becomes clear that the technician 
must be familiar with the cir- 
cuitry of the particular receiver 
being serviced before he can make 
an accurate analysis of the cause 
of the trouble. In both receivers, 
the best procedure is to adjust 
the controls that could affect the 
cathodes, control grids or screen 
grids of the picture tube; change 
any tubes that are an integral 
part of these circuits; and meas- 
ure the voltages at the various 
elements of the color picture tube. 


OVERALL PICTURE TINTING 


Troubles in the color video am- 
plifier circuits usually result in 
an overall tinting of the picture 
but not the raster. That is, when 
the contrast control is reduced to 
its minimum setting, the raster is 
a neutral shade of gray or a dim 
white, but when the contrast con- 
trol is turned up, the picture takes 
on an overall tint. 
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Once again, an understanding 
of colorimetry will be very useful 
in tracking down and correcting 
the difficulty. This time, assume 
that the picture takes on an over- 
all cyan tint as the contrast con- 
trol is turned up. Cyan is a com- 
bination of blue and green, and 
indicates a lack of red in the re- 
produced picture. Naturally, the 
first thing to do is to go through 
the black-and-white adjustment 
procedure described fully in a 
previous lesson as there is always 
the possibility that the controls 
have been misadjusted. These in- 
clude the screen, background, 
blue and green gain controls. If 
adjustment of these controls does 
not correct the difficulty, an in- 
vestigation of the red video am- 
plifier circuit is necessary. 


For this analysis, the color am- 
plifier circuits of the CBS-Colum- 
bia Model 205 Color TV receiver, 
shown in Figure 3, shall be used. 
Before investigating these cir- 
cults, however, it will be well to 
point out a few facts concerning 
the video amplifiers in a color TV 
receiver. 

The signal voltages amplified 
by color video amplifiers, Vo;, Vax, 
and V.-;, are in this case, exactly 
the same type of signal voltage 
that is amplified in the video cir- 
cuits of a black-and-white TV re- 
ceiver. Even though the signal in 
the green channel is called the 
green video signal, the signal in 
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the blue channel is called the blue 
video signal and the signal in the 
red channel is called the red video 
signal, ALL OF THESE SIGNALS ARE 
MERELY VOLTAGES. The various 
colors are produced by the chem- 
ical make-up of the phosphors 
used to construct the phosphor- 
dot screen in the picture tube. 


For example, if a white verti- 
cal bar is to be reproduced by a 
color TV receiver, it is necessary 
that the pulse of voltage be am- 
plified by all three color video 
amplifiers at the same time so 
that the three guns of the color 
picture tube can be excited simul- 
taneously. If all three of these 
pulse voltages are observed on 
the screen of an oscilloscope, they 
will be identical in appearance 
with one slight exception. The 
amplitude of the signal from the 
OUTPUT OF THE RED VIDEO AMPLI- 
FIER WILL BE GREATER than the 
amplitude of the signal outputs 
from the green and blue video 
amplifiers. Therefore, the proce- 
dures that are used to trouble- 
shoot the video amplifier section 
of a black-and-white TV receiver 
are the same as those used to 
troubleshoot the color video am- 
plifier circuits of a color TY re- 
ceiver. 


Getting back to Figure 3, the 
next step following the black and 
white set-up adjustments is to re- 
place all tubes that could affect 
the red gun signal voltage or the 
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“changing” direct voltage that is 
a result of the signal voltage. 
There are only two tubes that 
could affect these voltages. They 
are V»o;, (12BH7) used as the red 
adder and red output, and Vox 
(6BC7), one-third of which is 
used as the red d-c restorer. 


Somewhat like the filament 
structure of the picture tube, the 
6BC7 has a filament for each di- 
ode and it is very possible that 
the filament supplying the red d-c 
restorer diode could open while 
the other two filaments remain 
intact. When a signal is carried 
by the video amplifier, the volt- 
age developed by the red d-c re- 
storer is normally a positive volt- 
age. Applied to the grid of the 
picture tube, this voltage counter- 
acts the regular bias voltage and 
permits the tube to conduct more 
heavily. When the d-c restorer is 
not functioning, this positive volt- 
age is not developed, the red gun 
does not conduct sufficiently and 
the reproduced picture has a cyan 
tint. 


If replacement of V.; and Vos 
does not overcome the fault, it 
will be necessary to investigate 
the red adder and red output cir- 
cuits more thoroughly. In order 
to simplify this investigation and 
save valuable time, a thorough 
analysis of the circuits involved 
will be helpful. 


Starting at the upper left in 
Figure 3, the luminance or Y sig- 
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nal is applied through R,;,., to 
the green adder, through Rog,., 
to the blue adder, and through 
R»z;,-1 to the red adder. Since the 
Symptom indicates that the blue 
and green circuits are function- 
ing properly, it is not necessary 
to investigate any portion of the 
receiver preceding this Y signal 
input point. The fact that the 
blue and green circuits are func- 
tioning satisfactorily indicates 
that the Y signal input must be 
normal. 


An oscilloscope can now be used 
to trace the video signal through 
the red channel. To determine if 
the amplitude of the video signal 
is correct, set the blue gain con- 
trol, Pos, to its maximum clock- 
Wise position. The video signal in 
the blue channel can be used as a 
“yardstick” for measuring the 
signal in the red channel. Since 
the circuits following the adder 
inputs are identical in all respects, 
the video signal at various points 
in the red channel will be exactly 
the same as the video signal at 
corresponding points in the blue 
channel. 


When a point in the red chan- 
nel is located where the signal is 
lost or considerably reduced in 
amplitude, the fault will lie in the 
circuit immediately preceding or 
immediately following the point 
at which the signal was not prop- 
er. If the proper wave-form is 
obtained at pin 7 of V.-, but none 


at all at pin 2 of Va-,, the difficul- 
ty could be caused by any of the 
components between these two 
points. Static voltage and resist- 
ance measurements will deter- 
mine exactly which component is 
at fault. 





A rear view of the RCA Model 21CT55 Color 

TV receiver. The chassis mounted separately at 

the upper right hand corner of the cabinet 
contains the convergence circuitry. 


Courtesy RCA Service Company, Inc. 


Once again, keep in mind that 
the video signal wave-forms ob- 
served on an oscilloscope will be 
identical to those observed in the 
video amplifier circuits of a black- 
and-white TV receiver. 


A worthwhile point that should 
be brought to your attention is 
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the sometimes confusing condi- 
tions that occur due to the use of 
multi-purpose tubes. Referring 
back to the circuit of Figure 1, 
assume that the reproduced pic- 
ture is green. From our previous 
explanations, we know that this 
condition is due to an increase in 
the green video signal or a de- 
erease in both the red and blue 
video signals. In most cases, the 
probabilities are that the defect 
is in the green channel rather 
than a defect in both the red and 
blue channels. 


However, a careful examination 
of the circuit of Figure 1 reveals 
that one-half of a 6BK7 (a) is 
used as the red video amplifier 
and the other half is used as the 
blue video amplifier. Consequent- 
ly, if the filament of this tube 
should open, both the red and 
blue video signals would be lost 
and the reproduced picture would 
be green. This point serves to 
emphasize the fact that a color 
TV receiver can be serviced more 
quickly if the technician is fa- 
miliar with the circuitry of that 
particular receiver. 


HORIZONTAL COLOR BARS 


The presence of 60 cycle hum 
in any one of the three color video 
amplifiers will appear as two wide 
horizontal color bars during the 
reception of a _ black-and-white 
telecast. The colors reproduced 
will be one of the primary colors 


and its complementary color. To 
refresh your memory here, a com- 
plementary color is one which 
must be added to the primary 
color to produce white. Cyan is 
complementary to red, yellow is 
complementary to blue and ma- 
genta is complementary to green. 


In the circuit of Figure 3, if 
heater-to-cathode leakage devel- 
ops in tube Vz,;, a red horizontal 
bar and a cyan horizontal bar will 
be superimposed upon the screen 
image. This peculiar condition is 
due to the fact that when the pos- 
itive half cycle of the 60 cycle 
hum voltage is applied to the red 
grid of the color picture tube, its 
conduction increases and the pic- 
ture takes on a reddish tint. Then, 
when the negative half cycle oc- 
curs, the conduction of the red 
gun decreases and the tint is de- 
termined by the green and blue 
guns which results in a cyan bar. 


The actual location of the red 
and cyan bars on the picture tube 
screen is determined by the phase 
of the hum voltage with respect 
to the vertical sweep voltage. If 
the positive half cycle of the hum 
voltage occurs at the beginning of 
the vertical sweep voltage, the 
top of the picture becomes red 
and the bottom cyan. If the posi- 
tive half cycle of the hum voltage 
occurs at the end of the vertical 
sweep voltage, the bottom of the 
picture becomes red and the top 
cyan. 
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If the horizontal bars are blue 
and yellow, the hum voltage is be- 
ing introduced in the blue video 
circuits. If the horizontal bars 
are green and magenta, the hum 
voltage is being introduced in the 
green video circuits. 


Usually, the I and Q circuits do 
not affect the signals applied to 
the grids of the color picture tube 
during monochrome reception. An 
exception to the rule is when a 
hum voltage is introduced into 
the I or Q demodulators or their 
associated amplifiers. Although 
the I and Q circuits are not shown 
in Figure 3, the diagram indicates 
the points at which the I and Q 
signals are fed into the adder in- 
put circuits. Therefore, any hum 
voltages that are present in the I 
and Q circuits will be superim- 
posed upon the black-and-white 
video signals. 


If the 60 cycle hum voltage oc- 
curs in the I circuits, the two hor- 
izontal bars become orange and 
cyan. If the 60 cycle injection oc- 
curs in the Q circuits, the bars 
become magenta and yellowish- 
green. When the amplitude of this 
leakage voltage is small, the hori- 
zontal bars are pale in color and 
it may be difficult to determine 
where the hum voltage originates, 
as this voltage in the red video 
amplifier produces almost the 
same effects as a hum voltage in 
the I circuits. In this case the 
service procedure is—remove the 
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last tube in the I circuits and no- 
tice the effect on the picture. If 
the hum bars remain, the trouble 
lies in the red video amplifier cir- 
cuits; if the hum bars disappear, 
the trouble lies in the I circuits. 


The same troubles are encoun- 
tered when a hum voltage gets 
into the green video circuits or 
the Q circuits as the bars are very 
similar in color. For a check, re- 
move the last tube in the Q cir- 
cuits and observe the effect. If the 
hum bars remain, the trouble is 
in the green video circuitry; if 
the hum bars disappear, the trou- 
ble is in the Q circuits. 


NO MONOCHROME PICTURE 


As in a black-and-white TV re- 
ceiver, troubles may occur in a 
color TV receiver that cause a 
complete loss of the monochrome 
picture. To analyze this particu- 
lar possibility, the CBS-Columbia 
Model 205 TV Receiver has been 
chosen. The complete schematic 
diagram of the receiver is indi- 
cated as Figure 4. From this dia- 
gram, you may get the impres- 
sion that locating a fault of this 
type is going to be very difficult. 
On the contrary, however, as the 
following explanations indicate, 
it will become clear that the par- 
ticular stages in which the trou- 
ble can occur are relatively few. 


First of all, in order to produce 
a raster, the portion of the re- 
ceiver, labelled CBS COLORTRON 
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SECTION, which directly affects 
the conduction of the picture tube 
must function properly. Also, in 
order to produce a raster, the low 
voltage power supply, the vertical 





The 6CU6 shown above is used as a horizon- 
tal deflection amplifier in some of the present 
color TV receivers. 


Courtesy CBS-Hytron 


deflection system, and the hori- 
zontal and high voltage sections 
must operate normally. When 
functioning correctly, all of these 
circuits can be eliminated as the 
possible cause of no monochrome 
picture. 


Color In Monochrome Picture 


Since convergence circuits aid 
in the reproduction of a mono- 
chrome picture free of any color 
fringes and does not have any 
bearing on the absence or pres- 
ence of the monochrome signal, 
the CONVERGENCE SECTION can be 
eliminated as a possible source of 
this particular trouble. 


In the MATRIX & ADDER SECTION, 
a defect in any one of the color 
video amplifiers causes a tinting 
of the monochrome picture. In or- 
der for this section to cause a 
complete loss of the monochrome 
picture, a defect has to occur in 
each of the three amplifier cir- 
cuits or in a component which is 
common to all three circuits. The 
only component that could pre- 
vent all of these circuits from 
operating is the adder common 
cathode resistors Roz,.5 and Roza-¢. 
After verifying the proper values 
of these resistors, the matrix and 
adder circuits can be eliminated 
as a possible cause of the as- 
sumed trouble. 


The next circuits to consider 
are the COLOR SYNC-AFC SECTION 
and the Q and I DEMODULATION 
SECTION. Since these circuits func- 
tion only during a color reception 
and have no function whatsoever 
during a monochrome reception, 
they can be eliminated. 


Up to this point, the only sec- 
tions of the receiver that have 
not been eliminated are the VIDEO 
AMPLIFIER SECTION, the SOUND 
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SECTION, the PIX (PICTURE) SEC- 
TION, the SYNC-AGC SECTION and 
the TUNER. These are exactly the 
same sections in a_ black-and- 
white TV receiver that could 
cause a complete loss of the video 
signal and a few tests, some al- 
ready described for B-W (black- 
and-white) television, leads to 
the elimination of some of these 
sections. 

If sound is present, it is quite 
likely that the Tuner, the Pix I-F 
Section, the Sound Section, and 
the Synce-AGC Section are in good 
operating condition. This leaves 
the Video Amplifier Section of 
the receiver as the probable loca- 
tion of the trouble. To make sure 
of this analysis, the output from 
a video signal generator can be 
applied to the grid of first video 
amplifier V,;, and the results 
noted. If the signal does not ap- 
pear on the tube screen, the trou- 
ble lies between the input to the 
first video amplifier and the out- 
put of second video amplifier Vi5,. 
If the signal appears on the 
screen when the generator output 
is applied to the grid of the first 
video amplifier, the trouble lies 
between this point and the output 
of the 5th Pix I-F Amplifier. 
Since this circuitry includes the 
1N60 crystal diode used as the 
video second detector, this com- 
ponent should be checked or 
changed. 

If both picture and sound are 
missing, the trouble probably lies 


in the Tuner or the Pix I-F sec- 
tion with a possibility of the 
Syne-AGC Section being at fault. 
This line of reasoning can be ver- 
ified by applying a video signal to 
the grid of the first video ampli- 
fier and noticing the results. If a 
picture appears, the video ampli- 
fier section must be functioning 
properly and the analysis is 
correct. Conventional black-and- 
white servicing methods are now 
used to pinpoint the stage which 
is causing the difficulty. 


This illustrative analysis is ac- 
complished by having a thorough 
knowledge of the type of circuits 
used in the receiver; and by in- 
terpreting the results of inject- 
ing a signal from a video genera- 
tor at a desired point in the re- 
ceiver. An examination of the 
video amplifier section shows that 
the crystal diode detector and sev- 
eral other components are sur- 
rounded by a dotted line. This 
dotted line indicates that all of 
these components are enclosed in 
a can that is similar in appear- 
ance to the i-f transformer cans 
in an ordinary radio. Usually, the 
top of this can is removable to 
provide easy access to the 1N60 
crystal diode. Therefore, the top 
of the can is removed and the hot 
lead from the signal generator 
is clipped to the output of the 
crystal detector while the ground 
lead is connected to the nearest 
convenient ground point. 
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If the receiver is constructed 
so that this “connection” cannot 
be made, remove the first video 
amplifier from its socket and 
wrap a piece of fine wire around 
the grid pin being careful to 
-avoid contact with any other pin. 
One end of the wire can be 
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replaced to be certain that they 
are in good condition. If replace- 
ment of the tubes does not correct 
the difficulty, a more thorough in- 
vestigation of the suspected cir- 
cuits will have to be made, fol- 
lowing procedures already de- 
scribed for B-W TV receivers. 


PURITY MAGNET ASSEMBLY 
INSTALLED HERE ONVERGENCE YOKE 


~e eTALCED HERE 





This photograph of an electron gun assembly shows the exact positions of the blue beam 
positioning magnet, the purity magnet and the convergence yoke on the neck of the 
21AXP22 magnetic convergence type color picture tube. 


brought out as a test point for the 
generator hot lead and the tube 
reinserted into its socket. The 
complete procedure is very sim- 
ple, requiring only a few minutes 
and enables the technician to 
quickly isolate the faulty section 
of the receiver. 


After the isolation process has 
been completed, the tubes in the 
suspected sections are checked or 
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Many technicians prefer to 
carry a minimum of parts and 
equipment when making service 
calls and do not include a signal 
generator. In this case, it is nec- 
essary to change the tubes that 
could cause the particular trou- 
ble. These include the video am- 
plifiers, the video i-f amplifiers, 
the tuner tubes, age tubes and 
the video detector. 
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IMPROPER COLOR PURITY 


Improper color purity occurs 
when the electron beam from any 
one of the three guns is not strik- 
ing the correct set of phosphor 
dots. The effects on a monochrome 
picture appear as uneven color 
areas at various points on the 
screen of the color picture tube. 
In severe cases, the entire picture 
is off-center and neck shadow 
may be seen near the edge of the 
screen. 


To determine definitely if the 
trouble is due to a defective com- 
ponent in the purity circuits, the 
contrast control is set to its fully 
counterclockwise position so that 
only a raster is visible on the 
CRT screen. Purity troubles cause 
the raster to contain uneven color 
areas on the screen instead of 
presenting a dim white raster. A 
further check can be made by re- 
ducing the screen voltage to the 
blue and green guns and observ- 
ing only a red raster. 


Edge Contamination 


If impurities occur at the edges 
of the raster, the field neutraliz- 
ing control should be adjusted 
while the raster is being observ- 
ed. Either an open or a shorted 
turn in the field neutralizing coil 
reduces the magnetic field pro- 
duced by the coil so that little or 
no effect on the raster is noticed 
as the field neutralizing control is 
adjusted. The remaining possi- 
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bility is that the control itself is 
defective and causes a constant 
current in the coil regardless of 
the control setting. 


To obtain a better understand- 
ing of how these conditions can 
occur, examine the circuitry of 
the field neutralizing coil and its 
control in the upper right portion 
of the low voltage power supply 
section of Figure 4. (This section 
is located in the lower left por- 
tion of the complete diagram.) 
As shown, the field neutralizing 
coil is connected in parallel with 
the movable arm and the fixed 
center tap of the control. This ar- 
rangement permits the current 
through the coil to be varied in 
both amplitude and direction. If 
the coil opens, all of the B+ cur- 
rent passes through the control; 
if the control opens, all of the B+ 
current passes through the coil. 
In either case, adjustment of the 
control has no effect upon the 
raster. 


Generally, the field neutraliz- 
ing coil is connected to the power 
supply by means of a plug-in con- 
nector. Assuming this to be the 
case, the coil can be unplugged 
(with the receiver turned off) 
and an ohmmeter used to make a 
continuity check of the coil and 
the control. If both components 
show continuity, the probabilities 
are that the coil has a shorted 
turn and it should be replaced. 
Before replacing it, however, 
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carefully examine the points at 
Which the leads connect to the 
coil and to the plug-in connector 
as both shorts and breaks com- 
monly occur at these points. 


In many cases, the owner of the 
color TV receiver may not want 
the receiver to be taken off the 
premises if it can be repaired on 
the spot. Should the improper 
color purity be due to a defective 
coil, impurities at the edges of 
the screen may be corrected by 
holding small permanent mag- 
nets around the outside of the 
front of the picture tube next to 
the areas where the contamina- 
tion occurs. The magnets can then 
be turned and positioned to “pure 
up” the contaminated areas, after 
which they can be taped into posi- 
tion. 


If the trouble is due to an open 
in the field neutralizing control, 
it can also be repaired without 
too much difficulty. This is done 
by soldering a length of hook-up 
wire from the fixed tap of the 
control to one end of the control 
to short out the open section. This 
procedure allows current through 
the neutralizing coil in one direc- 
tion only and the control has no 
effect when it is being varied over 
the control portion that is shorted 
out. Under these conditions, there 
is a fifty percent chance that the 
current through the coil is in the 
wrong direction and the contami- 
nation cannot be cleared up. This 
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latter condition can be remedied 
by removing the plug-in connec- 
tor and reversing it. If the con- 
nector is made so that it can be 
inserted one way only, it is neces- 
sary to break the coil leads to the 
connector and reverse them. When 
this is done, the current through 
the field neutralizing coil is re- 
versed and proper adjustment to 
eliminate the edge impurities can 
be made. 


Some receivers employ a num- 
ber of small permanent magnets 
(usually 8) around the outside of 
the front of the picture tube to 
correct for edge impurities. 
Therefore, the magnet which is 
closest to the affected area should 
be adjusted to obtain purity, if 
possible. Should adjustment of 
the magnet have little or no effect 
upon the impure area in its vicin- 
ity, the probabilities are that the 
magnet is defective and must be 
replaced. 


Center Contamination 


Contamination of the raster at 
or near the center of the screen is 
due to a misadjustment of, or a 
defect in the purity coil or the 
purity control. Referring once 
again to the low voltage power 
supply section of Figure 4, the 
purity coil is shown connected in 
parallel with the movable contact 
and one end of the purity control. 
This arrangement permits the 
purity coil current to be varied in 
amplitude but not direction. 


= 
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Like the field neutralizing coil, 
the purity coil usually is econnect- 
ed to the power supply circuits by 
a plug-in connector which can be 
removed to permit the resistance 
of the coil and the control to be 
measured individually. Although 
not indicated on the diagram, the 
purity coil is actually two wind- 
ings connected in parallel. The 
resistance of each of these wind- 
ings is approximately 40 ohms so 
that the resistance of the paral- 
leled windings is about 20 ohms. 
Therefore, it is possible for only 
one of these windings to open (or 
short) and cause some misleading 
symptoms. 


Ordinarily, when the purity 
coil opens, adjusting its control 
has no affect upon the raster. 
With two windings connected in 
parallel, adjustment of the purity 
control affects the raster even 
though one of the windings is de- 
fective. The best policy then, is 
to check the resistance of the 
purity control. If the purity con- 
trol is in good condition, the 
purity coil should be replaced. 


Many of the later model color 
TV receivers use permanent mag- 
net(s) as the purity device rath- 
er than a coil. Since it is quite 
difficult to definitely ascertain 
the condition of this purity mag- 
net, replacement of the magnet is 
the best policy. The magnet can 
be removed in a few minutes by 
pulling the socket from the base 


of the color picture tube, sliding 
the blue lateral corrector magnet 
off the neck of the picture tube 
and doing the same with the pu- 
rity magnet. After installing a 
new purity magnet, placing the 
blue lateral corrector magnet in 
its original position and connect- 
ing the tube socket to the base of 
the CRT, the necessary adjust- 
ments can be made to obtain pu- 
rity and convergence. 


TO CONVERGENCE 
CHASSIS 





RED BEAM 
ADJUSTMENT L502 
The various components that make up the 
convergence yoke assembly along with the 


beam positioning adjustment screws are illus- 
trated here. 
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Generally, it is not necessary to 
go through the complete conver- 
gence adjustments (assuming 
that the convergence was correct 
before the replacement of the pu- 
rity magnet) and a simple pro- 
cedure can be followed to save 
time. 


In short, obtain a white-dot 
pattern on the picture tube screen 
from an appropriate generator 
and adjust the blue lateral correc- 
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tor magnet for best center con- 
vergence. Go through the com- 
plete purity adjustment proce- 
dure as described in the previous 
lesson but do not move any of the 
convergence control settings. Fi- 
nally, readjust the blue lateral- 
corrector magnet for best center 
convergence and the remainder 
of the dot pattern will also be 
properly converged. 


COLOR FRINGING 


Color fringes around the white 
areas of a monochrome picture 
image are usually due to miscon- 
vergence of the electron beams. 
Usually, it is not necessary to 
check the complete convergence 
circuits if a dot generator is used 
to obtain a white-dot pattern on 
the picture tube screen. The 
white-dot pattern permits the 


technician to determine whether’ 


the trouble is in the static conver- 
gence adjustments (or circuits), 
or in the dynamic convergence 
adjustments (or circuits). 


Electrostatic Convergence 
Tubes 


To be more specific, troubles in 
the convergence circuits of the 
RCA Model CT-100 can be an- 
alyzed by referring to Figure 5. 
In this receiver, the color picture 
tube is the electrostatic conver- 
gence type and employs a con- 
vergence electrode. Accordingly, 
it is necessary to apply “d-c” and 
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dynamic voltages to the conver- 
gence electrode. 


With a dot generator connect- 
ed to the input of the receiver, the 
dot pattern on the picture tube 
screen can be observed while the 
d-c convergence control and the 
beam positioning magnets are ad- 
justed for best center conver- 
gence. If proper center conver- 
gence cannot be obtained, the d-c 
convergence voltage should be 
checked with a vtvm and a high 
voltage probe to make certain 
that it is variable between 9,000 
and 11,000 volts. The high volt- 
age circuits (not shown in the 
diagram) can be investigated if 
the direct voltage range is not 
correct. 


Improper center convergence 
can be caused also by a defective 
beam positioning magnet. This 
can usually be determined by ob- 
serving the dot pattern while 
varying the position of the mag- 
nets. Each magnet should cause 
its respective color dot to move at 
right angles to the direction of 
motion of the magnet. If it is sus- 
pected that one of the magnets is 
defective, it should be replaced. 


The majority of convergence 
troubles occurs in the dynamic 
convergence circuits and there- 
fore the technician must under- 
stand how these circuits function, 
in order to save time and effort 
in locating the faults. The first 
thing to do is to examine the re- 
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produced dot pattern on the screen 
of the picture tube to see if the 
trouble is common to both the 
horizontal and vertical conver- 
gence circuits or is confined to 
one. If the vertical line of dots 
through the center of the screen 
is good, the vertical circuits are 
functioning properly. If the hori- 
zontal line of dots through the 
center of the screen is properly 
converged, the horizontal circuits 
are in good condition. 


For the moment, assume that 
the center vertical row of dots is 
not converged at the top and bot- 
tom, and neither the vertical am- 
plitude nor the vertical shape con- 
trol permits proper adjustments 
to be made. Also, assume that re- 
placement of the vertical conver- 
gence amplifier tube does not cor- 
rect the misconvergence. It is 
possible for the trouble to be lo- 
cated by making voltage and re- 
sistance measurements and check- 
ing the quality of various compo- 
nents in the circuit. However, a 
better and faster way to locate 
the difficulty is to measure the 
wave-forms at various points in 
the convergence stages. 


As explained in a previous les- 
son, the electron beam converges 
too soon as it is deflected away 
from the center of the screen, 
unless a voltage is applied that 
causes the convergence electrode 
to gradually become more positive 
as the electron beam is deflected. 
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Therefore, a parabolic voltage, 
having the shape of Figure 6B, is 
employed to accomplish the de- 
sired results. Since this dynamic 
convergence voltage must be the 
same frequency as the scanning 
rate, it is obtained from the ver- 
tical deflection output amplifiers. 
At point X in the schematic dia- 
gram, of Figure 5 the current 
through the primary of the ver- 
tical output transformer is shaped 
by 1Re77 and 1Ci4s3 into a para- 
bolic voltage, as shown in Figure 
6A, and developed across the Ver- 
tical Convergence Amplitude Con- 
trol. 


In order to compensate for any 
irregularities in the parabolic 
wave-form, a sawtooth voltage of 
either polarity is added to the 
parabola at the grid (pin 7) of 
the vertical convergence ampli- 
fier. Capacitor 1Co4. is the saw- 
tooth forming capacitor for the 
vertical oscillator (not shown) 
and a positive going sawtooth is 
taken from it and fed to one end 
(lower) of the Vertical Ampli- 
tude Shape Control. A positive 
pulse at the plate of the vertical 
output tube is shaped by resistor 
1Ros2 and capacitor 1C) into a 
negative going sawtooth and ap- 
plied through resistor 1R.;, to the 
other end of the Shape Control. 
Therefore, the wave-form at the 
movable contact of the shape con- 
trol is a sawtooth that changes in 
amplitude and polarity as the 
control is adjusted. 
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At pin 7 of the vertical conver- 
gence amplifier tube, a symmetri- 
cal parabolic voltage should be 
obtained. This voltage is ampli- 
fied and appears at pin 6 as the 
wave-form of Figure 6B. This 
same voltage is further amplified 





Printed circuit boards similar to the one pic- 
tured above are becoming increasingly popu- 
lar in color TV receivers. They require more 
careful servicing techniques by the technician, 
especially in the use of a soldering iron. 


Courtesy Photocircuits Corp. 


by the vertical convergence out- 
put stage and appears at pin 1 as 
shown in Figure 6A. Naturally, 
as the signal progresses through 
the amplifiers, its amplitude is in- 
creased proportionately. Loss of 
the wave-form at any point indi- 
cates that the defect lies at that 
point or circuits related to it. 


If all of the wave-forms are 
proper up to and including the 
plate circuit of the output ampli- 
fier (pin 1), the probabilities are 
that the misconvergence fault is 
in the vertical convergence trans- 
former, resistor 3Re x5) or capaci- 
tor 8Co9,;. Unfortunately, the di- 
rect voltage in the secondary cir- 
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cuit of the convergence trans- 
former is about 3000 volts and 
the oscilloscope cannot be used to 
measure the wave-form at this 
point unless a special probe or 
high voltage capacitor is used in 
conjunction with the scope. How- 
ever, the receiver can be turned 
off, the transformer checked for 
continuity, the resistor checked 
for proper resistance and the ca- 
pacitor 3Cxs); replaced if neces- 
sary. 

Going back to the dot-pattern 
observed on the screen of the pic- 
ture tube, if the dots are con- 
verged properly in the center ver- 
tical row but are not converged 
properly in the center horizontal 
row, the horizontal convergence 
circuits should be investigated. 


Referring once again to the 
schematic diagram of Figure 5, a 
negative polarity pulse at “E”’ is 
obtained from a winding on the 
horizontal output transformer and 
has the appearance of Figure 7A. 
The pulse is coupled through ca- 
pacitor 1C.., and the Horizontal 
Convergence Amplitude Control 
to be developed across the Hori- 
zontal Convergence Phase Coil 
lLyis3s. This coil, in conjunction 
with its distributed capacitance 
and 1C.a.,, forms a resonant cir- 
cuit that is shock excited by the 
pulse to produce the voltage wave- 
form indicated in Figure 7B. If 
the proper wave-form is not ob- 
tained at the ungrounded termi- 
nal of the phase coil, the trouble 
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lies ahead of this point or in the 
coil. 


However, if the proper wave- 
form is obtained, the trouble lies 
after this point. The only compo- 
nents that could cause the mis- 
convergence in this case, are the 
capacitors 3Ca92, 3Co23, 3Coo, and 
the coil 3Li39. It is not likely that 
capacitor 3C.».; would be defec- 
tive as it would also affect the 
vertical convergence. 


There is a possibility that none 
of the convergence controls have 
any effect at all on the dot pat- 
tern. This condition indicates that 
a component common to both cir- 
cuits is at fault. An examination 
of the circuit reveals that only a 
few components can cause this 
difficulty. They are capacitors 
8Cx03, 80504 and 3Co05. When mak- 
ing tests, if these capacitors prove 
to be good and all wave-forms are 
good, check the wiring to the con- 
vergence electrode pin on the pic- 
ture tube socket and check the 
socket itself. Finally, there is al- 
ways the possibility that the color 
picture tube is defective. 


It should be remembered that 
the foregoing explanations, rela- 
ting to the assumptions made, are 
only for the particular circuit il- 
lustrated. However, the majority 
of the color TV receivers that use 
the electrostatic convergence type 
picture tube incorporate circuits 
that are similar to the one de- 
scribed because the dynamic con- 


vergence voltages must be ap- 
proximately as shown regardless 
of the circuit design. 


Magnetic Convergence Tubes 


The convergence circuits in the 
magnetic convergence color pic- 
ture tube are considerably more 
complex than the circuits used 
with the electrostatic convergence 
picture tube. Because of this com- 
plexity, it is necessary for the 
service technician to analyze the 
white-dot pattern on the picture 
tube screen very thoroughly in an 
effort to ascertain what portion 
of the convergence circuits are at 
fault. It is equally important for 
the technician to be familiar with 
the circuits used in the receiver 
being serviced. 


Figure 8 is the schematic dia- 
gram of the convergence circuits 
used in a 19” Motorola color TV 
receiver and it shall be assumed 
that the receiver being serviced 
employs these circuits. Further- 
more, since there are three groups 
of similar circuits, assume that 
the group at the left in the dia- 
gram are for the red gun, the 
middle components for the green 
gun and the right hand compo- 
nents for the blue gun. 


Examination of a white dot 
pattern on the color tube screen 
reveals that the red and green 
dots are properly converged at | 
all points but the blue dots are 
not converged on a vertical line 
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through the center of the screen. 
Adjustment of the blue vertical 
tilt control and the blue vertical 
amplitude control will now help 
to isolate the trouble still further. 
If the blue vertical amplitude con- 
trol causes the blue dots to change 
position but the tilt control does 
not, the trouble is undoubtedly in 
the vertical tilt circuit. 


It is quite unlikely that the tilt 
control itself would be defective 
as the plate current of the verti- 
eal deflection output amplifier 
must pass through all three of 
the vertical tilt controls and L, in 
order to return to B+. Therefore, 
an open in any of these compo- 
nents would disable the vertical 
output stage and the raster would 
reduce to a horizontal line. This 
leaves Cz and the blue vertical tilt 
coil as the most likely sources of 
trouble. In the event that the coil 
is defective, the entire L; assem- 
bly must be replaced. 


If the blue vertical tilt control 
causes the blue dots, along the 
center vertical line of the CRT 
screen, to change position but the 
blue amplitude control does not, 
then the trouble is more than 
likely in the control itself or in 
C,. Let’s see why this conclusion 
has been reached. Capacitor C; 
couples the parabolic voltage to 
all three of the convergence coils 
and a defect in it would affect all 
of the dots on the picture tube 
screen. The blue convergence coil 


carries the horizontal converging 
current as well as the vertical and 
a defect in it would affect the blue 
dots at all points on the CRT 
screen. The same reasoning ap- 
plies to L; which leaves only C, 
and R, as possible sources of 
trouble. 


If it is found that neither the 
blue vertical amplitude control 
nor the tilt control have any ef- 
fect, the chances are that the L; 
assembly is defective as it is the 
only component that is common 
to both circuits. 


Now, assume that the dot pat- 
tern is not converged along the 
center horizontal line due to the 
blue dots being out of place and 
that neither the blue amplitude 
control nor the blue phase con- 
trol have any effect toward con- 
verging the blue dots. This could 
be caused by an open in Cy, Cg, 
Ry or a short in Ls. Obtained from 
a winding (T4) on the horizontal 
output transformer, a _ positive 
horizontal pulse is developed 
across Ry which is coupled through 
C,, to shock excite L;. Therefore 
if any of these components be- 
come defective, neither of the hor- 
izontal controls have any effect. 


As to defects that cause mis- 
convergence of either the red dots 
or the green dots, the same anal- 
ysis can be applied to the corre- 
sponding circuit components be- 
cause the three (circuits) are 
identical. 
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If it should happen that all 
three groups of dots are miscon- 
verged in the vertical direction, 
the chances are that either L, or 
Cs is shorted or C; is open as 
these components cause the para- 
bolic voltage to be applied to all 
three convergence coils. 
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The lower right hand portion 
of Figure 4 shows the conver- 
gence circuits for the Columbia 
Model 205 Color TV Receiver. 
The vertical portions of this con- 
vergence section are very similar 
to the vertical circuits of the Mo- 
torola receiver previously ana- 


H.V. ADJUSTMENT 


|. SET CONTRAST AND BRIGHTNESS 
CONTROLS TO MINIMUM 


2 REMOVE FUSE F101 AND CONNECT 
O-5OO0MA METER TO FUSE 
TERMINALS. 


3 ADJUST HORIZONTAL DRIVE AND 
LINEARITY CONTROLS FOR 
MINIMUM CURRENT. 


4. SET H.V. ADJUSTMENT FOR 
25,000 VOLTS. 





Extreme care must be exercised by the technician when checking or adjusting the high 
voltage in a color TV receiver. A high voltage probe is a required piece of test equipment. 


About the only things that 
could cause all of the dots to be 
misconverged in the horizontal 
direction is an open in T, or a 
short from one of the horizontal 
convergence amplitude controls to 
its grounded case. 


Courtesy RCA Service Company, Inc. 


lyzed. The fixed tap on the Red 
Vertical Tilt control actually is 
connected to one end of the pri- 
mary of the vertical output trans- 
former. This means that the plate 
current of the vertical output 
tube must pass through portions 
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of the Red Vertical Tilt Control, 
the Green Vertical Tilt Control 
and the Blue Vertical Tilt Con- 
trol, and through Rj,;,-; before 
finally returning to B+. 


A sawtooth of voltage is devel- 
oped across each tilt control and 
applied to the tilt windings of 
each convergence assembly. The 
sawtooth current in the vertical 
output tube plate circuit is shaped 
into a parabolic voltage by Cys,-; 
and Rg43,.4. This parabolic voltage 
is coupled through Cy4;,-6, the Red 
Vertical Parabola control, Lys, 
and is finally developed across the 
convergence winding of the “red”’ 
assembly. The same _ parabolic 
voltage is coupled through simi- 
lar components and developed 
across the green and blue conver- 
gence coils. Since these circuits 
are very similar to those in the 
Motorola Receiver, the same anal- 
ysis can be used for locating 
defects. 


The horizontal portions of the 
convergence circuits, however, 
are very different from those used 
in the Motorola receiver and war- 
rant further explanation. If the 
dot pattern observed on the screen 
of the color picture tube shows 
that all of the dots along the cen- 
ter horizontal line are miscon- 
verged, the difficulty could be 
caused by any of the components 
in the Vai, or V4, circuits as 
these two stages develop the para- 
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bolic voltage for all three conver- 
gence coils. 


A positive pulse is taken from 
tap D on the horizontal output 
transformer and applied to the 
grid of the discharge tube V4.4. 
In the output of this stage, a saw- 
tooth voltage is developed across 
Cyia-2 and applied to the grid of 
cathode follower V4.,. A parabolic 
voltage is formed by the compo- 
nents in the cathode circuit of 
this tube and applied to all three 
horizontal parabola controls. 
Therefore, all of the components 
in these two stages should be 
checked if the dots are miscon- 
verged horizontally. 


If only the blue dots along the 
center horizontal line of dots pro- 
duced on the CRT screen by a 
white dot generator are miscon- 
verged, the investigation can be 
isolated to V4, and the compo- 
nents used in conjunction with it. 
Noting the result of adjusting 
the blue horizontal parabola con- 
trol and the blue horizontal tilt 
control helps to further isolate 
the trouble. If the parabola con- 
trol has no effect on the blue dots 
but the tilt control does, the pos- 
sible defective components are 
the parabola control itself, Cyox-4, 
Ry4o4-g, OF an Open in the D portion 
of the winding on the horizontal 
output transformer. 


If the opposite results are ob- 
tained, the defective component 
is the blue horizontal tilt control, 
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This is a top chassis view of a color bar generator capable of producing a variety of 
patterns which enable the technician to service and adjust color TV receivers in a 
minimum of time. 


Riizp-7 or the A winding of the 
horizontal output transformer. If 
neither the blue parabola nor tilt 
controls have any effect, the de- 
fect probably lies in V4,, or its 
associated components. However, 
this misconvergence could be 
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caused by a defect in the winding 
on the horizontal output trans- 
former that supplies the pulses 
to the convergence circuits. In 
this case, it is more than likely 
that all of the dots would be mis- 
converged and none of the hori- 
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zontal convergence controls would 
have any effect. 


Since the red and green hori- 
zontal convergence circuits are 
identical to the blue circuits, mis- 
convergence of the red and green 
dots can be analyzed in the same 
manner as for misconvergence of 
the blue dots. 


As an aid in locating defects in 
the convergence sections of a col- 
or TV receiver, it is advisable to 
become familiar with the wave- 
forms that should be present at 
various points in the circuit. A 
negative pulse, such as shown in 
Figure 7A, should be present at 
the end of the horizontal tilt con- 
trols connected to point A of the 
winding on the horizontal output 
transformer, a positive pulse at 
the ends of the tilt controls con- 
nected to point D, a positive pulse 
at the grid of V4:,, and a positive 
going sawtooth at the plate of 
Vai, and the grid of V4o,. 


A parabola similar to Figure 
6B should be present at the cath- 
ode of V4., and the grids of V4;z, 
Vaon, and V4;,. Negative or posi- 
tive pulses can be superimposed 
upon the parabolic wave-forms at 
the last mentioned points depend- 
ing upon the setting of the hori- 
zontal tilt controls. Finally, a 
parabolic voltage similar in shape 
to Figure 6A should be present in 
the plate circuits of the three con- 
vergence output tubes. All of 
these wave-forms are at the hori- 
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zontal scanning frequency, and 
the sweep rate of the scope should 
be adjusted for half of this fre- 
quency or about 7,867 cycles per 
second. 


As explained for these vertical 
convergence circuits, a sawtooth 
voltage should be observed across 
the tilt controls and a parabolic 
voltage similar to Figure 6A 
should be developed across Cas,-5 
and Rys,.4. Across the conver- 
gence coil there should be a wave- 
form similar to Figure 6C which 
is the combined vertical and hori- 
zontal convergence voltages. These 
wave-forms are obtained with the 
sweep rate of the scope set to half 
of the receiver vertical sweep fre- 
quency or about 380 eps. 


It should be pointed out that 
these explanations and wave- 
forms are only for the particular 
circuits covered. However, most 
of the convergence circuits are 
similar to one of these types and 
the same general procedures can 
be used to troubleshoot the cir- 
cuits. Naturally, any tubes that 
could possibly cause a condition 
of misconvergence should be re- 
placed or checked and the controls 
should be adjusted before the 
chassis is removed from the cab- 
inet for a more thorough investi- 
gation. 


In this lesson, the major causes 
of troubles that affect the mono- 
chrome picture reproduced on the 
color picture tube have been ex- 
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plained. Naturally, defects other 
than those mentioned might pos- 
sibly occur. However, these other 
defects usually can be isolated to 
a particular stage in the same 
manner as described for the de- 
fects explained in this lesson and, 


once located, logical static tests 
can be used to find the faulty 
part(s). 

The following lesson explains 
general servicing procedure for 
troubles affecting the reproduc- 
tion of a color picture. 
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For, example, take the matter of shoP hours. lf you 
establish hours from 9:30 a.m. to 5:00 PM it is UP 
to you '° be available during those hours: Or, yor 


carry on for you: Then, if customer drops in without 


odvyance notice, his needs can be satisfied. 


a new appointment: And keeping your word in finan- 
cial matters goes without saying because your credit 
rating is at stake. 

Yes—above all, try '° do the things YOU say you 


will, for in doing $° you are taking o” all-important 
step toward making your business career ong and 


i} 
f 


Tat 


